For each α ∈ (0, 1), A α denotes the universal C * -algebra generated by two unitaries u and v, which satisfy the commutation relation uv = e 2πiα vu. We consider the order four automorphism σ of A α defined by σ(u) = v, σ(v) = u −1 and describe a method for constructing projections in the fixed point algebra A σ α , using Rieffel's imprimitivity bimodules and Jacobi's theta functions. In the case α = q −1 , q ∈ Z, q ≥ 2, we give explicit formulae for such projections and find a lower bound for the norm of the Harper operator u + u * + v + v * .
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The commutative algebra C(T n ) of continuous functions on the ordinary n-dimensional torus T n = {(z 1 , . . . , z n ) ; |z j | = 1} is isomorphic to the universal C * -algebra generated by n commuting unitary operators. A non-commutative n-torus A α is the universal C * -algebra generated by n unitaries u 1 , . . . , u n subject to relations u j u k = e 2πiα jk u k u j , where α = (α jk ) 1≤j,k≤n is a skew symmetric matrix with real entries. In some situations it is convenient to regard α as a real skew bilinear form on Z n defined by α(e j , e k ) = α jk and A α as the twisted group C * -algebra C * (Z n , β), where β : x,y) . In this paper we only consider the case n = 2, when α is a real number and A α is isomorphic to the crossed-product 
whereǦ(x) = G(−x), x ∈ R and F , G are some smooth functions on R (see [16] ).
The classical results of Pimsner and Voiculescu ([14, 15] ) show that τ * K 0 (A α ) = Z + Zα = Z + Zτ (e α ); in particular, for any irrational numbers α 1 and α 2 , the rotation algebras A α1 and A α2 are isomorphic if and only if α 2 ± α 1 ∈ Z. The Powers-Rieffel projections provide a central class of examples of projective modules in A. Connes' noncommutative differential geometry ([6, 7] ). They also play an important rôle in the recent results ([8, 4] ) on the structure of noncommutative tori.
Throughout this paper, we will denote by σ = σ 0 1 −1 0 the "Fourier transform" automorphism of A α , acting on its generators by σ(u) = v and σ(v) = u −1 . We also set
We notice that for any α ∈ R \ Q, the C * -algebra A σ α is generated only by the operators H α = H 
, λ ∈ R, in A α is very important in the study of the quantum Hall effect ([2] ). If E α,λ denotes the spectral measure of H α,λ , then µ α,λ = τ E α,λ is a measure with supp(µ α,λ ) ⊂ [−2 − λ, 2 + λ] and since τ is faithful, its support coincides with the spectrum of H α,λ . Actually one can gather information on spec(H α,λ ) from the K-theoretical properties of A α . In this respect the results of Pimsner and Voiculescu ([15] ) show that for any irrational α, any λ ∈ R and any t which belongs to a gap of spec(H α,λ ), there exists an integer n such that
In the irrational case, the label n coincides with the first Chern character of Connes ([6] ). Knowing more about the projections of A σ α and about τ P(A σ α ) , would presumably provide additional information on spec(H α ).
Another important feature of the automorphism σ is that it implements the AndreAubry duality. One easily checks that the set σ + (α, λ) = θ σ (α, λ, θ) , as defined in
[1], coincides with the spectrum of the operator H α,λ ∈ A α . Using the fact that σ is an automorphism of A α and
